PCT 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




INTERNATIONAL APP. I CATTON PUBLISHED UNDER THE PAT ENT COOPERATION TREATY^ 

(11) International Publication Number: 
(43) International Publication Date: 



(51) International Patent Classification 6 : 
A46D 1/00, A46B 9/06 



Al 



WO 96A5696 

30 May 1996 (30.05.96) 



(21) International Application Number: PCT/EP95/045 13 

(22) International FUlng Date: 15 November 1995 (15.1 1.95) 



(30) Priority Data: 
9423421.8 



19 November 1994 (19.1 1.94) GB 



(71) Appucant (for all designated States except US): SMITOKLINE 
BEECHAM PLC [GB/GB]; New Horizons Court. Brentford. 

Middlesex TW8 9EP (GB). 

SmithKline Bcecham. SB House. Great West Road. Brent- 
ford. Middlesex TW8 9BD (GB). 

I (74) Agent: WALKER. Ralph. Francis; SmithKline = Beecham, 
Corporate Intellectual Property. SB House. Great West 
Road. Brentford, Middlesex TW8 9BD (GB). 



(54) Title: BRISTLE ARRANGEMENT FOR A TOOTHBRUSH 



(81) Designated States: AL. AM. AT. AU. BB. BG. BR. BY CA, 
K } ^OT. CN. CZ. DE. DK, EE. ES. FI, GB. GE. HU. IS JP, 

KE KG KP. KR. K2. LK. LR. LS. LT. LU.LV ^ MG 

MK. MN. MW, MX. NO. NZ. PL. FT. RO. RU. SD. SE. 

SG SI. SK, TJ. TM. TT, UA. UG. US. UZ. VN. European 

patent (AT. BE. CH. DE. DK. ES. FR, GfcOT .IE rr, LU. 

MC NL. PT. SE). OAPI patent (BF. BJ. CF. CG. CI, CM. 

GA. GN. ML. MR. NE, SN. TD. TG). ARIPO patent (KE. 

LS. MW, SD. SZ. UG). 



Published 

With international search report. 

Before the expiration of the time limit for amending the 
claims and to be republished in the event of the receipt of 
amendments. 



16 13 yi5 



A- 




—A 



(57) Abstract 

strips enhance the tooth cleaning effect of the toothbrush. 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international 
applications under the PCT. 



AT 


Austria 


GB 


United Kingdom 


MR 


Mauritania 


AU 


Australia 


GE 


Georgia 


MW 


Malawi 


BB 


Barbados 


GN 


Guinea 


NE 


Niger 


BE 


Belgium 


GR 


Greece 


ML 


Netherlands 


BF 


Burkina Faso 


HU 


Hungary 


NO 


Norway 


BG 


Bulgaria 


IE 


Ireland 


NZ 


New Zealand 


BJ 


Benin 


IT 


Italy 


PL 


Poland 


BR 


Brazil 


JP 


Japan 


FT 


Portugal 


BY 


Belarus 


KE 


Kenya 


RO 


Romania 


CA 


Canada 


KG 


Kyrgystan 


RU 


Russian Federation 


CF 


Central African Republic 


KP 


Democratic Peopte'i Republic 


SD 


Sudan 


CG 


Congo 




of Korea 


SE 


Sweden 


CH 


Switzerland 


KR 


Republic of Korea 


SI 


Slovenia 


CI 


Cote d'lvoire 


KZ 


Kazakhstan 


SK 


Slovakia 


CM 


Cameroon 


U 


Liechtenstein 


SN 


Senegal 
Chad 


CN 


China 


LK 


Sri Lanka 


TD 


cs 


Czechoslovakia 


LU 


Luxembourg 


TG 


Togo 


cz 


Czech Republic 


LV 


Latvia 


TJ 


Tajikistan 


DE 


Germany 


MC 


Monaco 


TT 


Trinidad and Tobago 


DK 


Denmark 


MD 


Republic of Moldova 


UA 


Ukraine 


ES 


Spain 


MG 


Madagascar 


US 


United States of America 


n 


Fan land 


ML 


Mali 


uz 


Uzbekistan 


FR 


France 


MN 


Mongolia 


VN 


Viet Nam 


GA 


Gabon 











WO 96/15696 



PCT/EP9S/04513 



BRISTLE ARRANGEMENT FOR A TOOTHBRUSH. 
This invention relates to novel devices, namely toothbrushes. 
Toothbrushes generally comprise a head and a handle disposed along a 
longitudinal axis, the head having a substantially planar face from which project a 

5 plurality of bristles. The bristles of known toothbrushes are generally filaments of 
generally circular cross section, ideally with rounded ends, grouped together in tufts 
of generally circular cross section. 

Toothbrushes are known which include cleaning filaments other than 
bristles, either as a complete alternative to bristles, or in addition to bristles. For 

10 example US 4277862 discloses a toothbrush having resilient gum massage elements 
along the outer edges of the bristle pattern. US 4616374 discloses a toothbrush 
having a brush head composed of nylon mesh or loops. US 5040260 discloses a 
toothbrush having a head from which extend small rubber cones. GB 2214420A 
discloses a toothbrush having a head from which project small rubber pyramids. GB 

15 214701 discloses a toothbrush having cleaning elements comprised of strips of crepe 
rubber, in one theoretically discussed embodiment of which the strips may have 
bristles sandwiched between the sheets of crepe rubber. 

This invention provides a toothbrush having tooth cleaning filaments, of a 
different cross section to known bristles and tufts. 

20 According to this invention a toothbrush comprises a head and a handle 

disposed along a longitudinal toothbrush axis, the head having a face (the "bristle 
face") from which project, in a length direction substantially perpendicular to the 
bristle face, one or more strips of a flexible and resilient material having a width 
direction, perpendicular to the length direction, which is greater than the thickness, 

25 perpendicular to the width direction, of the strips, provided that if the width 

direction of the said strips is substantially parallel to the longitudinal axis, the said 
strips are combined with bristles, and are arranged in rows or groups of rows of the 
said strips alternating with rows or groups of rows of the said bristles, and/or are 
combined with strips which have their width dimension aligned at an angle to the 

30 longitudinal axis. 

The bristle face may be substantially planar. 

The length of the strips may be substantially the same as that of conventional 
toothbrush bristles and tufts. If the toothbrush includes combinations of bristles and 
strips, the length of the bristles and strips may be the same, or alternately the strips 
35 may be longer or shorter than the bristles, so as to present an undulating profile of 
longer bristles and shorter strips, or vice versa. Such an undulating profile can 
assist in cleaning the surfaces of the teeth, particularly the interdental surfaces. 
Additionally or alternatively the length of the strips may vary across their width, so 

1 
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that the ends of the strips may not be coplanar with the bristle face. For example the 
profile of the ends of widthways adjacent strips may present a concave a V w or a lP 
shaped profile or other concave profile. Alternatively the ends of adjacent strips 
may present a convex profile. In these ways the ends of the strips may be more 
5 closely accommodated to the surfaces of the teeth they are to clean, and/or to fit 
into the interdental spaces. The strips may be substantially parallel sided, or 
alternately they may taper along their length, being either wider or narrower at their 
end remote from the bristle face than at their base at the bristle face. The thickness 
of the strips can be typically 0.2 or less, e.g. 0. 1 or less than the width of the strips. 

10 For example the width of the strips may be substantially the same as the cross 
sectional width of conventional tufts of bristles e.g. 0.5-2.0 mm. 

In one embodiment, the width direction of the strips may be aligned 
substantially perpendicular to the longitudinal axis of the toothbrush, i.e. across the 
width of the face of the toothbrush head. In this embodiment the width dimension 

IS may be substantially less than the width dimension of the face, for example so that 
two or more, e.g. three or more such strips may lie in line or staggered abreast 
across the width of the toothbrush face. Alternatively the width dimension of the 
strips may be a substantial proportion of the width of the face, e.g. 50% thereof or 
more, so that a single strip occupies substantially the entire width or a substantial 

20 proportion of the entire width of the face. 

In this first embodiment of the invention, because the width of the strips is 
greater than the thickness of the strips, the strips will have a greater resistance to 
bending in a direction across the width of the face than to bending in a direction 
parallel to the longitudinal axis. This can have an advantageous effect on cleaning 

25 efficiency. 

In a second, preferred, embodiment of this invention, the width dimension of 
the strips may be aligned substantially parallel to the longitudinal axis of the 
toothbrush provided that if the width direction of the said strips is substantially 
parallel to the longitudinal axis, the said strips are combined with bristles, and are 

30 arranged in rows or groups of rows of the said strips alternating with rows or 
groups of rows of the said bristles. 

In this embodiment the width dimension of the strips may be substantially 
less than the length of the face, for example, so that two or more, e.g. five or more 
such strips may lie in line or staggered along the length of the face. Alternatively 

35 the width of the strips may be a substantial proportion of the length of the face, e.g. 
50% or more of the length of the face so that for example only one or two strips lie 
in line or staggered along the length of the face. 
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In this second embodiment of the invention, the strips will have a greater 
resistance to bending in a direction along the length of the face than to bending in a 
direction perpendicular to the longitudinal axis. This too can have an advantageous 
effect on cleaning efficiency. 

5 In a third embodiment of the invention, in particular that in which the width 

direction of the said strips is substantially parallel to the longitudinal axis, the 
toothbrush may include the above-described strips combined with tufts of bristles, 
for example, in alternating rows, groups of rows, or other patterns. Such tufts may 
be of generally conventional circular section, or additionally or alternatively such 

10 tufts may be "mats" of brisdes of other than circular sections, e.g. of the shapes 
generally disclosed in WO 95/06420. Rows and groups of rows of strips may 
extend across the width of the head of the toothbrush, i.e. perpendicular to the 
longitudinal axis, such that although some such strips may be located at the outside 
edge of the strip/tuft pattern on the head, others are located between these outer 

15 edge strips or bristles. For example a row or group of rows of strips may be 

arranged between tufts located on the outer edge of the brisde/strip pattern, so that 
the strips occupy a generally inner position in the bristle/strip pattern relative to the 
longitudinal axis, between flanking tufts of bristles at the outer edges of the pattern. 
In one version of this third embodiment, the toothbrush of this invention 

20 comprises a distal row or group of rows of tufts of bristles at the end of the 

toothbrush head remote from the handle, a proximal row or group of rows of tufts 
of bristles at the end of the toothbrush head nearest to the handle, an intermediate 
row or group of rows of tufts of bristles between the distal and proximal tufts, for 
example around the longitudinal mid point of the head, with a row or group of rows 

25 of strips between both the distal and intermediate tufts and between the intermediate 
and proximal tufts. 

In this version for example the distal tufts may be arranged in a substantially 
circular cluster. In this version for example the strips may be arranged in groups of 
rows, e.g. two rows in each group, the rows extending transversely across the 
30 width of the toothbrush head, i.e. perpendicular to the longitudinal axis of the 

toothbrush. In this version for example the bristles may be longer than the strips, so 
that the bristles act in the interdental spaces and the strips clean the broad surfaces 
of the teeth. 

In a further embodiment of the invention, the toothbrush may include both 
35 strips which have their width substantially perpendicular to the longitudinal axis, 
and strips which have their width substantially parallel to the longitudinal axis, 
having for example dimensions as described above. 
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In a further embodiment of the invention, the toothbrush may include strips 
which have their width dimension aligned at an angle other than perpendicular to or 
parallel to the longitudinal axis, for example at 30°- 60° to the longitudinal axis. 
The strips may be made of the materials from which conventional bristle 
5 filaments are made, for example nylon or other plastics materials known to those in 
the art. Alternatively the strips may be made of softer plastics or elastomeric 
materials, e.g. synthetic rubbers. The strips may be fixed into the head of the 
toothbrush in a manner analogous to the way in which conventional tufts are fixed 
in, e.g. by small metal clips retained by wedging into a socket hole, in the face. 
10 Alternatively the strips may be fixed in by the use of known welding or moulding 
techniques in which an end of the strip is fused with the material of the head. The 
strips may be coloured in a contrasting colour to the head of the toothbrush, or to 
bristles if present, to visually emphasise the novel construction of the toothbrush. 
The ends of the strips remote from the bristle face may be rounded, or may 
15 terminate in bulbous ends to help to eliminate any possibility of gum injury , 
particularly if the strips are made of relatively stiff plastics materials. 

The remainder of the toothbrush, and conventional bristles if included, may 
be of essentially known construction and materials. For example the toothbrush of 
the invention may include the W IT shaped folds disclosed in EP 0336641A in its 
20 handle, and/or a cut out between its head and handle containing an elastomeric 
material as disclosed in WO 92/17092. 

The toothbrush of the invention provides the advantage of improved tooth 
cleaning efficiency, as the strips act to wipe the tooth surfaces. This wiping action 
is not carried out by the small rubber pyramids and cones of the earlier publications 
25 discussed above. A further advantage of the use of the strips in the toothbrushes of 
the invention is that the problem of build up of bacterial and other microorganism 
growth which can occur with tufts of bristles in tufts, the structure of which can 
retain moisture by capillary action, and detritus, is less likely to occur. 

The invention will now be described by way of example only with reference 
30 to the accompanying drawings: 

Fig. 1 shows a perspective view of the head of a toothbrush of this 
invention, and the adjacent region of the handle. 
Figs. 2-4 show plan views of the head of toothbrushes of this invention. 
Figs. 5 an 6 show plan views of the heads of toothbrushes of this invention. 
35 Fig. 7 shows a perspective view of the head of a toothbrush of this 

invention, and the immediately adjacent region of the handle. 
Referring to Figs. 1 and 2, the head 1 and the adjacent part 2 of the handle 
of a toothbrush are shown, disposed along a longitudinal axis A-A. The head 1 has 

4 
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a substantially planar face 3. Mounted in the face 3, for example in sockets (not 
shown) in the face 3, are strips 4 of a resilient plastics material such as nylon. The 
strips 4 project in a length direction L substantially perpendicular to the face 3. 

Referring to Fig. 1A, an enlarged cross section about the length direction L 
5 through one of the strips 4 is shown. The strip 4 has a width dimension w of about 
1.5 mm and a thickness t of about 0.2 mm. Strips 4 used in the toothbrushes of this 
invention may of course have other dimensions appropriate to the head they are 
used on. 

The strips 4 are arranged in rows abreast in the face 3, with their width 
10 direction w aligned parallel to the width W-W of the face 3 , perpendicular to the 
longitudinal axis A-A. 

Referring to Fig. 3 the head 1 and adjacent part 2 of the handle of a 
toothbrush are shown in a plan view. In this embodiment strips 5 are mounted in 
the face 3 of the head, and the width w of the strips 5 is substantially the same as 
15 the width W-W of the face 3 , so that the width W-W is occupied substantially by 
the width of a single strip 5. 

Referring to Fig. 4, the head 1 and adjacent part 2 of the handle of a 
toothbrush are shown in plan view. Strips 6, similar in shape, size and 
construction to those 4 of Fig. 1 are mounted in the face 3, with their width w 
20 parallel to the width W-W of the head. In the face 3 are also mounted conventional 
circular sectioned tufts 7 of bristles, in rows abreast across the width W-W of the 
head. 

In the toothbrushes of Figs. 1-4 the strips 4, 5, 6 bend relatively easily in a 
direction parallel to the longitudinal axis A-A of the toothbrush, but with relative 

25 difficulty in a direction perpendicular to the longitudinal axis A-A 

Referring to Fig. 5, the head 1 and adjacent part 2 of the handle of a 
toothbrush are shown. Mounted in the face 3, for example in sockets (not shown), 
in the face 3, are strips 8 of a resilient plastics material such as nylon. The strips 8 
project in a length direction L substantially perpendicular to the face 3. The shape, 

30 size and cross section of the strips 8 is similar to that shown in Fig. 1A. The strips 
8 are arranged in widthways rows of strips 8 in line longitudinally in the face 3, 
with their width direction w-w parallel to the longitudinal axis A-A of the 
toothbrush.In the face 3 are also mounted conventional circular sectioned tufts 9 of 
bristles, in rows abreast across the width W-W of the head. 

35 Referring to Fig. 6, the head 1 and adjacent part 2 of the handle of a 

toothbrush are shown. Strips 10, similar in shape, size, construction and alignment 
to the strips 4 of Fig. 1 , with their width w parallel to the width direction W-W of 
the head, i.e. at a perpendicular angle to the longitudinal axis A-A, are mounted in 

5 
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the face 3. Strips 11, similar in construction to the strips 8 of Fig. 5 are also 
mounted in the face 3 and with their width direction w parallel to the longitudinal 
axis A-A of the head. The alignment of the strips 11 is substantially perpendicular 
to that of the strips 10. 
5 Referring to Fig. 7, the head 1 and adjacent part 2 of the handle of a 

toothbrush similar in construction to that of Fig. 5 are shown in a perspective view. 
Strips 12 and 13 (generally) are mounted in the face 3, with their width direction w, 
parallel to the longitudinal axis A-A. In the face 3 are also mounted conventional 
circular sectioned tufts 14, 15 and 16 (generally) of bristles in substantially circular 

10 sectioned tufts. There is a distal group of rows of tufts 14 at the end of the 

toothbrush head 1 remote from the handle 2, arranged in a substantially circular 
cluster of six tufts 14 around a central tuft 14; a proximal group of rows of tufts of 
bristles IS at the end of the toothbrush head 1 nearest to the handle 2, and an 
intermediate group of rows of tufts of bristles 16 between the distal and proximal 

15 tufts 14, 15, around the longitudinal mid point of the head. The pattern of the distal 
tufts 14 could for example be varied, e.g. so that other than six tufts 14 surround 
the central tuft 14. Additionally or alternatively the numbers of intermediate 16 and 
distal 15 tufts could be different to the five shown in each row. 

The strips 12, 13 are arranged in groups of two rows of strips extending 

20 transversely across the width of the toothbrush head, located between both the distal 
14 and intermediate 16 tufts and between the intermediate 16 and proximal tufts 15. 
The length of the strips 12, 13 varies across their width, i.e. along the longitudinal 
axis A-A of the toothbrush, so that the ends of the strips are not coplanar with the 
bristle face, but so that longitudinally adjacent strips 12, 13 present a W V" shaped 

25 profile, with the tufts 14, 15 and 16 at peaks in the tuft / strip pattern. The strips 
12, 13 taper along their length, being wider at their end remote from the bristle face 
3 than at their base at the bristle face 3. 

Although in the toothbrush of Fig. 7 four individual strips 12, 13 are 
arranged in rows in line abreast across the head 1, other numbers of strips, e.g. 

30 three, five or six could be arranged in such rows. Additionally or alternatively this 
arrangement could be modified such that each strip 12, 13 is itself a cluster of 
thinner strips, and a number, e.g. four, of such clusters could be arranged in line 
abreast across the head. 

In use in toothbrushing, the tufts 16 of the toothbrush of Fig 7 clean the 

35 interdental spaces, because being arranged at peaks they can easily enter the 

concavities of the interdental spaces. The a V" shaped profile of the strips 12, 13 
more easily contact the broad convexities of the broad surfaces of the teeth and 
clean them by wiping them. 
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In the toothbrushes of Figs. 5-7, the strips 8, 12, 13 bend relatively easily in 
the width direction W-W of the head, but with relative difficulty in the direction 
parallel to the longitudinal axis A-A. In use, the strips 4, 5, 6, 8, 11, 12, 13 
enhance the tooth cleaning of the toothbrush. 
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Claims: 

1. A toothbrush comprising a head (1) and a handle (2) disposed along a 
longitudinal toothbrush axis, characterised in that the head (1) has a face (3) (the 

5 "bristle face") from which project, in a length direction substantially perpendicular 
to the bristle face, one or more strips (4, 5, 6, 8, 10, 11, 12, 13) of a flexible and 
resilient material having a width direction, perpendicular to the length direction, , , 
which is greater than the thickness, perpendicular to the width direction, of the 
strips (4, 5, 6, 8, 10, 11, 12, 13), piQYided that if the width direction of the said 
10 strips (8, 10, 12, 13) is substantially parallel to the longitudinal axis, the said strips 
are combined with bristles (9, 14, 15, 16) and are arranged in rows or groups of 
rows of the said strips (8, 11, 12, 13) alternating with rows or groups of rows of 
the said bristles (9, 14, 15, 16); and/or the said strips are combined with strips (11) 
which have their width dimension aligned at an angle to the longitudinal axis. 

15 

2. A toothbrush according to claim 1 characterised in that the toothbrush 
includes combinations of bristles (7, 9, 14, 15, 16) and strips (4, 5, 6, 8, 12, 13). 

3. A toothbrush according to claim 2 characterised in that the strips (12, 13) 
20 are longer or shorter than the bristles (14, 15, 16), so as to present an undulating 

profile of longer bristles (14, 15, 16) and shorter strips (12, 13), or vice versa. 

4. A toothbrush according to claim 1 characterised in that the length of the 
strips (12, 13) varies across their width, so that the ends of the strips (12, 13) are 

25 not coplanar with the bristle face (3). 

5. A toothbrush according to claim 4 characterised in that the profile of the 
ends of widthways adjacent strips (12, 13) presents a concave u V w or "U" shaped 
profile or other concave profile. 

30 

6. A toothbrush according to any one of the preceding claims characterised in 
that the width direction of the strips (4, 5, 6, 11) is aligned substantially 
perpendicular to the longitudinal axis of the toothbrush. 

35 7. A toothbrush according to any one of claims 2 to 5 characterised in that the 
width dimension of the strips (8, 12, 13) is aligned substantially parallel to the 
longitudinal axis of the toothbrush and the said strips (8, 12, 13) are combined with 
bristles (9, 14, 15, 16), and are arranged in rows or groups of rows of the said 

8 
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strips(9, 12, 13) alternating with rows or groups of rows of the said bristles (9, 14, 
15, 16). 

8. A toothbrush according to claim 7 characterised by a distal row or group of 
5 rows (14) of tufts of bristles at the end of the toothbrush head (1) remote from the 

handle (2), a proximal row or group of rows (15) of tufts of bristles at the end of 
the toothbrush head (1) nearest to the handle (2), an intermediate row or group of 
rows (16) of tufts of bristles between the distal and proximal tufts (14, 16), and a 
row or group of rows (12, 13) of strips between both the distal (14) and 
10 intermediate (15) tufts and between the intermediate (15) and proximal (16) tufts. 

9. A toothbrush according to claim 1 characterised in that the toothbrush 
includes both strips (11) which have their width substantially perpendicular to the 
longitudinal axis, and strips (10) which have their width substantially parallel to the 

15 longitudinal axis. 

10. A toothbrush according to claim 1 characterised in that the toothbrush 
includes strips which have their width dimension aligned other than perpendicular to 
or parallel to the longitudinal axis. 



9 



WO 96/15696 PCI7EP95/04513 

1/3 




Fig. 1A 



SUBSTITUTE SHEET (RULE 26) 



WO 96/15696 



2/3 



PCT/EP95/04513 




A— 




Fig. 3 



w 



\ — tY-< 



w 



3-- 



A- 



W 




I a /o 



& f o $ » o o « • o 

Bo©D0«©0 0*»D0 
OfloaDD©^DO©»00 
||D«©IIO©«MO©*10 
0 © © 0/D • e 0 0 * • 0 0 



f 



Fig. 4 



I 

w 



3 



- -A 



SUBSTITUTE SHEET (RULE 26) 



WO 96/15696 



FCT/EP95/04513 



3/3 



w 




SUBSTITUTE SHEET (RULE 26) 



INTERNATIONAL SEARCH REPORT 



Inter. nal Application No 

PCT/EP 95/04513 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 6 A46D1/00 A46B9/06 



j Ac cording to International Patent Classification (IPO or to both nabon al dassif.caoon and IPC 
; SEARCHED 



B. FIELDS! „— 

Minimum documentation searched (dassificabon system followed by classification symbols) 

IPC 6 A46D A46B 



Documentation searched other than minimum documentation to the extent that such document* are included in the field. 



Electronic data base consulted dunng me international search (name of data base and, where practical, starch terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



QUO on of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



A 
A 



W0.A.94 09677 (GILLETTE CANAOA) 11 May 
1994 

see page 6, line 11 - page 11, line 25; 
figures 

US,A,2 599 191 (MEUNIER) 3 June 1952 
see figures 

0E.A.27 28 672 (HAIRMATIC) 11 January 1979 
see claims; figures 



□ 



Further documents are listed in the continuation of boa C. 



0 



Patent family member* are listed in 



* Special categories of a ted documents : 

•A* document defining the general state of the art which is not 

considered to be of particular relevance 
"E* earlier document but published on or after the international 

filing date 

V document which may throw doubts on pnonty d«ntfs)or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

'O* document referring to an oral disclosure, use, exhibition or 
other means 

■P* document published prior to the international filing date but 
later than the pnonty date claimed 



T later document published after the international filing date 
or pnonty date and not in conflict with the apj*canonbut 
ated to understand the pnnciple or theory underlying the 
invention 

'X' document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document » taken alone 

*Y" document of particular relevance; the d aimed invention 
cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person stalled 
in the an. 

"A* document member of the same patent family 



Date of the actual completion of the international search 

28 March 1996 



Date of mailing of the international search report 



1 2. ft 96 



Name and mailing address of the ISA 

European Patent Office, P.B. 5818 Patentlaan 2 
NL • 22M) HV Rijswijk 
Tel. (♦ 31-70) 340-2040, Tx. 31 651 epo nl, 
Fax (♦ 31-70) 340-3016 



Authorized officer 



Ernst, R 



Form PCT/ISA'210 it**** «h~0 O^Tf ■»«) 



INTERNATIONAL SEARCH REPORT 

information on patent family member* 



Inter nil Application No 

PCT/EP 95/94513 



Patent document 


Publication 


Patent family 


Publication 


cited in search report 


date 


member (s) 


date 


WO-A-9409677 


11-05-94 


US-A- 


5396678 


14-03-95 






AU-B- 


5543194 


24-05-94 






CA-A- 


2148242 


11-0*5-04 






CN-A- 


1088767 


06-07-94 






EP-A- 


0666720 


16-08-95 


US-A-2599191 


03-06-52 


NONE 






DE-A-2728672 


11-01-79 


NONE 







Form PCT/1SA/210 (pM«t family anna) <Ji»!y IW2) 



